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SAFETY SUIliyARY 
SAFETY DEPENDS ON YOU 


Th» loHowlng gmoral safely preeautlons mutt be obttevtd during all phatat of oparatlon, sarvlca, and 
rapak of this agulpmant. Failure to comply with these precautions or with specific warnings elsewhere 
In this manual ¥Mates safely standards of design, manufacture, and Intended use of the equipment. 
Motorola Inc. assumes no liability tor the customers failure to comply with these requirements. The 
safety precautions listed below represent warnings of certain dangers of which we are aware. You, as 
the user of the product, should follow these warnings and all other safety precautions necessary for 
the safe operation of the equipment in your operating environment. 

GROUND THE INSTRUilENT. 

To minimize shock hazard, the equipment chassis and enclosure must be connected to an electrical 
ground. The equipment is supplied with a three-conductor ac power cable. The power cable must either 
be plugged into an approved three-contact electrical outlet or used with a three-contact to two-contact 
adapter, with the grounding wire (green) firmly connected to an electrical ground (safety ground) at the 
power outlet. The power jack and mating plug of the power cable meet International Electrotechnical 
Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the equipment in the presence of flammable gases or fumes. Operation of any electrical 
equipment in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove equipment covers. Component replacement and internal adjust- 
ments must be made by qualified maintenance personnel. Do not replace components with power 
cable connected. Under certain conditions, dangerous voltages may exist even with the power cable 
removed. To avoid injuries, always disconnect power and discharge circuits before touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and 
resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-Ray Tube (CRT) causes a high-velocity scattering of glass fragments (implo- 
sion). To prevent CRT implosion, avoid rough handling or jarring of the equipment. Handling of the 
CRT should be done only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY EQUIPMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform any 
unauthorized modification of the equipment. Contact Motorola Microsystems Warranty and Repair for 
service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. You should also employ all other 
safety precautions which you deem necessary for the operation of the equipment in your operating 
I environment. 

WARNING 

Dangerous vollages, capable of causing death, are present In this equipment. Use extreme 
caution when hamming, testing, and adjusting. 
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PREFACE 


The monochrotne monitor in the VME/10 display unit does not contain a power 
supply (ac to dc conversion circuitry) . The rronitor is povrered by an externally 
regulated 24 Vdc power source (from the VME/10 control unit chassis) . 
Throughout this manual, all power supply references should be ignored. 

Refer to the VME/10 Microcomputer System EquiE»nent Manual, publication number 
M68KVSEM, for all external signal and power wiring information to the monochrome 
ngjnitor. 
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GENERAL INFORMATION 

The monitors described herein are fully transistorized 
(except CRT} and applicable for displaying alphanumeric 
characters. The DS3000, DS3003 series monitors use a 
12'inch CRT and the DS4000, DS4003 series monitors 
use a 15-inch CRT. Each monitor accepts a TTL non-com- 
posite video, with separate TTL horizontal and vertical sync 
pulses. Additional inputs include optional TTL StepScan, 
and/or optional -f24VDC to operate the monitor. 

A universal power transformer permits operating the moni- 
tor from 120, 220 or 240 volts AC, 50/60 Hz. A built-in 
regulated power supply provides operating voltages of +24V, 
■f13V and -fBV. 

Input and output connections for the monitor are made 
through a standard 10-pin edge connector, (or optional 
20-pin connector) on the circuit card. Inputs consist of 
non-composite video, horizontal sync, vertical sync, and sig- 
nal ground. The optional TTL level StepScan and +24VDC 
are also connected to the rnonitor via the 10-pin edge con- 
nector. Three pins on the edge connector are also provided 
for alternate interconnecting of the remote brightness 
control. 

Circuitry consists of two stages for non-composite video 
amplification, one integrated circuit for vertical sync and 
deflection processing, five stages for horizontal sync and 
deflection processing, and a three stage regulated power 
supply. All models also contain dynamic focusing and spot 
kill circuitry. 
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One etched circuit card is utilized, which contains all neces- 
sary circuitry. Components are mounted on the top of the 
circuit card and plated copper foil on the bottom. Schema- 
tic reference numbers are printed on the top and bottom 
of each circuit card to aid in the location and identification 
of components for servicing. AH standard operating/adjust- 
ment controls are mounted in a convenient manner on the 
circuit card. 




Modei DS4000, DS4003 (15'^ CR T) Modei 083000. DS3003 Series (fT' CRT) 
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SAFETY WARNING 


CAUTION: NO WORK SHOULD BE ATTEMPTED ON AN EXPOSED MONITOR CHASSIS BY ANYONE NOT 
FAMILIAR WITH SERVICING PROCEDURES AND PRECAUTIONS. 


1. SAFETY PROCEDURES should be developed by 
habit so that when the technician is rushed with re* 
pair work, he automattcalSy takes precautions. 

2. A GOOD PRACTICE, when working on any unit, 
is to first ground the chassis and to use only one 
hand when testing circuitry. This will avoid the pos* 
sibility of carelesily putting one hand on chassis or 
ground and the other on an electrical connection 
which could cause a severe electrical shock. 

3. Extreme care should be used in HANDLING THE 
PICTURE TUBE as rough handling may cause it to 
Implode due to atmospheric pressure (14.7 lbs. per 
sq. m,). Do not nick or scratch glass or subject it to 
any undue pressure in removal or installation. When 
handling, safety goggles and heavy gloves should be 
worn for protection. Discharge picture tube by 
shorting the anode connection to chassis ground (not 
cabinet or other mounting parts). When discharging, 
go from ground to anode or use a well insulated piece 
of wire. When servicing or repairing the monitor, if 
the cathode ray tube is replaced by a type of tube 
other than that specified under the Motorola Part 
Number as original equipment in this Service Manual, 
then avoid prolonged exposure at close range to un- 
shielded areas of the cathode ray tube. Possible dan- 
ger of personal injury from unnecessary exposure to 
X-ray radiation may result. 

4. An ISOLATION TRANSFORMER should always 
be used during the servicing of a unit whose chassis Is 
connected to one side of the power line. Use a trans- 
former of adequate power rating as this protects the 
serviceman from accidents resulting in personal injury 
from electrical shocks. It will also protect the chassis 
and its components from being damaged by acci- 
dental shorts of the circuitry that may be Inadver- 
tently introduced during the service operation. 

5. Always REPLACE PROTECTIVE DEVICES, such 
as fishpaper, isolation resistors and capacitors and 
shields after working on the unit. 

6. If the HIGH VOLTAGE is adjustable, it should al- 
wiys be ADJUSTED to the level rtcommeni^d by 
the mtnufKturer. If the voltap is increased above 
the normal setting, exposuri to urtnecessary X-ray 
r^iition could result. High voltage can accurately be 
mtasyred with a hi^ voltige meter connected from 
the anode lead to chassis. 


7. BEFORE RETURNING A SERVICED UNIT, the 
service technician must thoroughly test the unit to be 
certain that it is completely safe to operate without 
danger of electrical shock. DO NOT USE A LINE 
ISOLATION TRANSFORMER WHEN MAKING 
THIS TEST, 

In addition to practicing the basic and fundamental 
electrical safety rules, the following test, which is re- 
lated to the minimum safety requirements of the 
Underwriters Laboratories should be performed by 
the service technician before any unit which has been 
serviced is returned. 



Voltmeter Hook-up for Safety Check 


A 1000 ohm per volt AC voltmeter is prepared by 
shunting it with a 1500 ohm, 10 watt resistor. The 
safety test is made by contacting one meter probe to 
any portion of the unit exposed to the operator such 
as the cabinet trim, hardware, controls, knobs, etc., 
while the other probe is held in contact with a good 
''earth" ground such as a cold water pipe. 

The AC voltage indicated by the meter may not ex- 
ceed IVs volts. A reading exceeding 7!4 volts indicates 
that a potentially dangerous leakage pith exists be- 
tween the exposed portion of the unit and "earth" 
ground. Such a unit represents a potentially serious 
shock hazard to the operator. 

The above test should be repeated with the power 
plug reversed, when applicable. 

NEVER RETURN A MONITOR which does not pass 
the safety test until the fault has been located and 
corrected. 
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12” dsa^onal measure 


C OS4IW# - 15” measured d ? agon ail v, 

14” diagonal wsewable area 

K 1 10'^ deftect?:Oo- an^e 

■ 3x4 aspect rat^o 

• P4 pliosphor standard foiher ElA plios- 
phors awadablel 

■ T band U.L. tm-plosson protection 

■ Direct etcft snd PPG optjona! 

• St»^®rd Btfplav Sl 2 @: fDS3l}CM3l 
8.5 X 6.0. fDS40CK)l 10.0 x 7.5 

■ Capable of display mg over 3400 cbaracters. 

ymm fmmwmmcE 

■ Resoitttiafi: 12tX) fines center 950 hnes 
corners |P4 phosphor | 

H Bandwidth: wsthin 3 dB. 10 Hz to 30 
WHz ts typical. 

mmoummcE FEAiutES 

• StepScan'^^: Stepped vertical scanning 
option provides an increased capacty dis- 
play at any horizontal frequency, thus 
conserving bandwidth and tn many cases, 
eliminating the need for a higher frequen- 
cy clock for increased performance. 

ffi Dynwiic Focus: Excellent corner focus 
is achieved by supplying dynamic voltage 
to the focus element of the cathode ray 
tube. 


SPf aFICATIONS 

SYNCHRONIZATION 

• Horizontal': 15.7 kHz - 500 Standard, 
18J kHz - ^0 optional 

■ Vertical: 47 to 63 Hz 

• Horizonte Ksekifi^: II uSec rnsnsmum 
Ifor scannmg frequency of 15.7 kHzl. 
10 uSec mmsmum fat 18,7 kHz|„ T?me 
{nciudes retrace and delay. 

M Vertical Blankir^: 800 uSec ImcSuries 
retrace and vsdeo delay! 


INPUT SIGNALS 

■ Horizofital: 4 to 32 uSec. input TTL 
compatible, positsve-gomg Inegarsve op- 
tmnat}.4.0V PP 3 1.5 

® Vertical: 50 to 1400 uSec. input TTL 
compatible, positive ^negative optionaU, 
4.0V PP t 1.5 

S Video: positive white, input termination 
470 ohms - 5%, 2.5 - 5.0V PP 

Composite video input with DHHS pro- 
tection circuit optsonalfy available. 

POWER INPUT 

■ 120/240V AC {105-135), 50/60 Hz. 

65VA max. 

B 24V DC optional 

INTERCONNECT TO 
CUSTOMER SYSTEM 


CONTROLS 

■ Internal: Horizontal size, horizontal 

Video centering, brightness, focus, vertical 
hold, vertical size, vertical linearity. (All 
controls adjustable from top or back of 
unit!. 

R External: Brightness (as an operator con- 
trol. 

* Optional contrast control available. 

GEOMETRY |Pin & Bcrrel) 

B Sides equal less than 1% of height. 

B Top and bottom equal less than 1% of 
width. 

LINEARITY 

■ Character height or width will not vary 
-7% from the average character size. 

B Adjacent characters will not vary more 
than 5%. 

ENVIRONMENT 

B Operating Temperature: 0^ to -s-BB^C 

ii Storage Temperature: -40°C to i-65°C 

Mote: CRT's with bonded etched panels 
should not be subjected to storage or 
operating temperatures above 50°C 

® Operating Altityde: 10,(X30 ft. max. 

Designed to comply with DHHS Radia- 
tion Performance Standards, U.L. and 
C.S.A. specifications. 


10 pm edge connector standard 
20 pin ribbon cable optional 


^In a ^onxinua! effort to upgrade our standard products 
as new technological advances are made, specifications 
are subject to change without notice. 



SER¥iCE NOTES 

BLa:K/a:KEWATic dhagrams 

Refer to Fi@jre 1 for a fyoctioriai wiew of an DS- Series 
Display Wooitor in b!o€k form, it will lielp In. becoming 
f»Tiiliar witfi tbe overall thematic diagrain, whicb accom- 
panies this manyal as a separate soppierrierit fVP38-S1L 
Wotorola Part No. S8P25253A84. 

ELECTRICAL/MECHANICALmeTS LISTS 

A complete listing of field replaceable parts in alpha- 
nomeric seqyence is also inciudeci with the separate suppie- 
ment, VP38-S1. 

CIRCyiT TRACING 

Component reference numters are printed on the top 
and bottom of the circuit card to facilitate circuit tracing. 
In addition, top fcomponent) and bottom fsolder} view 
drawings are included for convenient viewing of the circuit 
card. Transistor elements are identified as follows: 

E — emitter, B — base, and C — collector 
COWTONENT REMOVAL 

On the circuit card, component removal requires the 
use of a "desoldering" iron, carefully applied to pre- 


vent lifting of the foil from the circuit card. An iron with a 
temperature controlled heating element is recommended to 
reduce the possibility of card damage. Use latest recom- 
mended desoldering procedures. The nozzle of the solder 
extracting gun should be inserted directly over the compo- 
nent lead which is heated only long enough to melt the 
solder and draw it away. This should leave the component 
lead free of the circuit card. 

POWER TRANSISTOR REPLACEMENT 

When replacing transistors Q101 (+24V Reg.l or Q402 
fHoriz. Output), use the following information and observe 
all precautions: 

1. There are no plug-in sockets; instead, two (2) screws 
are soldered from the bottom of the circuit card to 
protrude up through the circuit card and its bracket. 
The transistors are secured with two 12) nuts each on 
the top of the circuit card bracket, which also serves 
as a heat sink. 

2, When replacing a transistor, silicone grease (Motorola 
Part No. 11M490487) should be applied evenly to the 
top of the heat sink (circuit card bracket) and bottom 
of the transistor. In addition, be sure a mica insulator 
is positioned properly between the transistor, and heat 
sink. 
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3. The transistor mounting nuts must be tight tefore 
applying power to the monitor. This insures proper 
cooling and electrical connections. MOM-COWPLi- 
ANCE WITH THESE INSTRUCTIONS CAM RESULT 
IN FAILURE OF THE TRANSISTOR AND/OR ITS 
RELATED COMPONENTS. 

NOTE - 

Use caution when ti^itening transis- 
tor moynting nuts, if the screw or 
nut threads are stripped by excessive 
pressure, a poor electrical and me- 
chanical connection will result. 

INSTALLATION-flMJUNTING SLOT HOLE 
PIMENSIONS 

Figure 2 is a bottom view drawing that cfearly illus- 
trates mounting slot hole dimensions. Use it to identify 
mounting clearances in the final installation. 

CRT REPLACEWENT 
Genefal 

Use extreme care in handling the CRT as rough hand- 
ling may cause it to implode due to high vacuum pressure. 



Fi^re 2. Mounting Slot Hoie Dimensions 


Do not nick or scratch glass or subject it to any undue pres- 
sure in removal or installation. Use goggles and heavy gloves 
for protection. Also, be sure to disconnect the monitor 
from ail external voltage sources. Refer to Figure 5 for 
location of the CRT identification label. Information on 
the label is essential for ordering the correct replacement 
CRTI 

Procedure 

Step 1. Connect a grounding strap (first) to the metal chas- 
sis for a good earth ground; then discharge CRT by 
shorting the H.V. 2nd anode to ground. 

Step 2. Remove the CRT socket, deflection yoke (loosen 
clamp screvv) and 2nd anode lead. 

Step 3. Remove CRT from the front of the chassis by 
loosening and removing four screws, one at each 
corner of CRT. 

Step 4. Reverse the above steps to re-install the new CRT. 

Step 5. After installation perform operational check/ 
adjustment procedures. 


SERVICE PHOTOGRAPHS 
Figure 3: 

Figure 3 shows the rear view of a typical DSSeries 
display monitor. Callouts identify the circuit card edge 
connector (PI) for signal inputs, a six (6) pin power input 
connector, and a remote brightness control (R213) soldered 
to the circuit card. Variations to the aforementioned will 
include a different type of power connector, and the re- 
mote brightness control can be interconnected via the cir- 
cuit card edge connector. 

Figura 4: 

For convenient access to the component (top) side of 
the circuit card, reference Figure 4. Callouts accompanying 
the illustration are self-explanatory. 

Fi^re 5: 

For convenient unobstructed troubleshooting of the 
circuit card, stand the monitor on its side as shown in 
Figure 5. Notice also in this illustration the location of the 
CRT identification label. The information on this label is 
essential for ordering the correct replacement CRT. 

Figure 6: 

Reference Figure 6 for quick identification and loca- 
tion of adjustable controls, transistors, integrated circuits, 
etc. 
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OPERATiOiyAL CHECiC/ADJUSTMENT 
PROCEDURES 

OEMERAL 

The following procedures are provided to check the 
operation, of the monitor and perform simple preinstalla- 
tion adjustments (if required), or readfust after servicing 
and component replacement. 

When reference is made to adjust to a specific size display 
(vertically and horizontally), refer to original model speci- 
fications for correct dimensions by the monitor model 
number. This also applies to minimum and maximum toler- 
ances when adjusting for correct CRT geometry, linearity, 
focus, etc. 

NOTE - 

To assist in understanding more of the pre- 
ceding terminology, refer to a separate Motor- 
ola Manual, 'incoming Inspection Guide" 
(Motorola part number 68P25253A71 ). 

Perform the procedures in the sequence presented, and al- 
low at least five (5) minutes warm-up f^fore adjusting 
the monitor. In addition, when instructed to disconnect 
an input signal, do not ground the signal at the circuit card 
edge connector (PI). This action could dama^ the signal 
source generator. Instead, disconnect the signal at its 
source. 

CCW = Counter Clockwise Rotation, CW = Clockwise Rota- 
tion. (As viewed from rear of circuit card.) 

EQyiPMENT REQUIRED 
Variac (0-1 50 Volts AC) 

Precision Digital Voltmeter 
Non-Metaflic Alignment Tool 

Test Signals (Bench test signals must be same ampli- 
tude, polarity, and frequency as final installed opera- 
ting signal source. Refer to original specifications for 
values by monitor model number.) 

The following Motorola gauges are required for performing 
complete and accurate CRT geometry and linearity align- 
ment. Refer to original model specifications for correct 
gauges to use. 

Linearity Gauge 
Sot Gau^ 

Parallelogram Gauge 

ISOLATED GROUND/COMI^N RETURN CHECK 
- CAUTION -- 

Do not connect power or signals to monitor. 


Procedure No. 1. For monitors with circuit card common 
return foil isolated from metallic chassis/earth ground. 
Isolating components are R112 (22K resistor) and 
C104 (0.1 AiF capacitor); jumper JU101 is out. 

Step 1. Connect ohmmeter leads between edge connector 
PI, pin 1, and chassis (earth) ground. Resistance 
reading should be 22K ohms, — 5%. 

Step 2. Connect ohmmeter leads between edge connector 
P1, pin 10, and chassis (earth) ground. Resistance 
reading should be 22k ohms, — 5%. 

- NOTE - 

Step 3 is only for monitors that have their 
Remote Brightness control (R213) inter- 
connected to the circuit card via edge con- 
nector PI , pins 2, 3 and 4. 

Step 3. Connect ohmmeter leads between edge connector 
P1, pin 2, and chassis (earth) ground. Resistance 
reading should be 22K ohms, ~ 5%. 

Procedure No. 2. For monitors with non-isolated circuit 
card common return foil; whereby, the foil is connect- 
ed direct to the metallic chassis/earth ground via a 
(white) wire. (Jumper JU101 is m^, while components 
R 11 2 and Cl 04 are out. ) 

Step 1. Measure between edge connector pins and chassis 
(earth) ground as described in Procedure No. 1. 
Resistance readings should be 0.2 ohms or less. 

+24V VOLTAGE REGULATOR CONTROL 

ADJUSTMENT 

Procedure 

Step 1. Connect monitor to AC line supply. Adjust supply 
to 120 volts. 

Step 2. Apply signal corrector to circuit card edge con- 
nector, PI . 

Step 3. Adjust Vertical (R310) and Horizontal (R418) 
Hold controls until display is synced. 

Step 4. Connect a DC digital voltmeter or other precision 
accuracy voltmeter to the collector (case) of the 
regulator output transistor, Q101. 

Step 5. Adjust the +24V Voltage Regulator control, R107, 
for output of +24 volts - 0.5 volts. 

Step 6. When adjustment is complete, vary the AC line 
supply voltage between 105 and 135 volts to check 
for proper regulator operation. If regulator is oper- 
ating properly there should be no chan^ in dis- 
play size. 
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BRIGHTNESS/CONTRAST ADJUSTMENT 
Pfoctdore 

Step 1A. Disconnect video signal input (only) at pin 8 of 
edge connector PI . . . 

or 


Step IB. 

If monitor is equipped with a Contrast control 
(R216 monitor circuit card or customer 

supplied off-circuit card), rotate to the position 
that cuts off the video input signal. 

Step 2. 

Rotate Master Brightness control (R212) fully 
CCW (raster off). 

Step 3. 

Rotate Remote Brightness control {R213) 
fully CCW (raster off). 

Step 4. 

Rotate Master Brightness control (R212) until 
the raster just begins to appear on the CRT; 
then back off slightly to the threshold of raster 
cutoff. 

Step 5A. 

Reconnect video signal . . . 


or 

Step 5B. Adjust Contrast control (if present) for desired 
video display level on CRT. 


Step 6. Adjust Remote Brightness control (R213) for 
desired (overall) brightness level. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

Procedor® 

Stepl. Disconnect horiEontal sync input (only) at pin 6 
of ®d^ connector PI. 

Step 2. Adjust Horizontal Hold control (R418) until video 
display approaches best horizontal sync condition. 
IWithoyi tit horizontal sync input connected, 
diipfiy will ntv^ quite lock in.) 

NOTE 

It may be necessary to temporarily increase 
the raster bri^tness with tht Remote 
Bri#itriess control (R213) to view the 
raster ed^s. 

Step 3. Reconnect the horizontal sync signal. (At this point 
the video display should be in sync.) 

Step 4. Adjust the Horizontal Delay control (R402) 
until the video display is centered horizontally 
within the ristir (as viewed from the left side to 
the rii^t side of the raster). 


HORIZONTAL SIZE ADJUSTMENT 
Procedyr® 

Adjust Horizorual Width coil (L401) for specified 
video \AYidth (horizontally). 

NOTE 

To increase width, rotate coif slug CCW 
(away from circuit card); to decrease width, 
rotate coil slug CW (toward circuit card). 


VERTICAL HOLD ADJUSTMENT 
Procidyrt 

If video display is rolling, adjust the Vertical Hold 
control {R310) until the video display remains locked 
in. 


VERTICAL SIZE/LINEARITY ADJUSTMENT 

Procidyre No. 1 (Monitors withoyt SttpSean) 

Step 1. Adjust the Vertical Siit control (R312) until tht 
specified size display (virticilly) is obtained. 

Step 2. (Refer to Figure 7.) Adjust thi Virticil Lintarity 
control (R315) until th§ ixtrem® top and tetom 
charactirs (disignuted *‘A'* and "‘B"') ar® iquil in 
height to the centtr chiractiri (disipiltd 

Step 3. Readjust the Vertical Size control (R312), if ntcts^ 
sary, for specified sli© diiplay (virtically). 

Procidyr® No. 2 (Monitori with SttpSctn) 

Step 1. With spicified StepScan input conflicted to pin B 
of edg® Gonntctor PI, rotiste the Step Adjuit 
control (RB04) for minimym vtrticil slit. (This 
control will bt final idjustid liter.) 

Step 2. Adjuit Virticil Sii® control (R312) for sptcifitd 
vertical liit display - btfort St®pScin is ictivtly 
applied with Step Adjust control, RS04. 

Step 3. (Refer to Figure 7.) Adjust the Vtrttcil Liiitarlty 
control (R31B) until tht ixtremt top and bottom 
characters (designittd and ire equil In 
height to the center chartcttri (dtsipiated 

Step 4. Readjust the Vertical Siit corftrol (R312), if neMs- 
sary, for specified site display (virtlcally) as dt^ 
scribed in Step 2. 
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Figum 7, Pmrni CPT Di$piw of Cfmrmtws for 
¥§fti€§i Lmmrity Adimtrfimt 


STEPSCAW ADJUSTWEiT lAppllciWi to monitors with 
Stip&iri onlf I 

Stniisl 

Stip&«n is a uniqyt input signil thit is aceounttd 
for, in-d Incorporitid, whtn tht original vidio signi! formit 
is bilni dtvilcipfd. As a rtsutl, it einnot bi eonneetid to 
just any monitor, i¥tn if tht monitor has tht nieiiiiry 
Stfp&in circuitry. Chtck originil vidto signal format 
ipiclflcatlon. 

Pfoct^rt: 

Slip 1. Bi' sufi if^cif i«d positiw^pini TTL livtl Stip^ 
&in sipil it conrtictid to pin B of tdp eon* 
ntctor FI. 

Slip 2; Rotitf tht Slip Adjust control (R504) through 
Its rinp slowly, and obitrvi thit tht dii* 
pity silt incrtasis vtrticilly. 

Sttp3A. Adjust tht Sttp Adjust control fRB04) for cor^ 
rtct vtrtlcil silt ptr ariginil modtl iptcificitioni 

or 

Sttp 3i. if tht SttpScan is not rtpulrcd in tht finil instih 
ltd ippticatlon, rotitt tht Sttp Adjust control 
IRSWI for minimum vertical six®. (&« following 
NOTE.I 


In Step 3B this is applicable only if the 
StepScan input remains connected to the 
edge connector from its source. However, 
if the StepScan source is physicilly diS” 
connected from pin 5 of the edp connec' 
tor, pin 5 must be grounded to pin 1 or 10. 
In either of these conditions, proceed to 
Step 4. 


Step 4, Readjust Vertical Si2® control |R312| to desired 
height virticilly, 


RASTER CENTERIWQ ADJUSTWEWT lApplictW® 
only If th@ CRT and/or dafkction yoke havt bftn chitt- 
ed J 


NOTE «« 

Depending on th® input signal format, 
thi vidio display on some monitors will 
be down*c®nt®r®d more dian norma! 
within the rister. As a result, an up-ctn* 
tiring resistor (R32S) is iddtd, which 
shifts thi ®ntlri rister (and vidto displiy) 
up. (Th® ihift will vary tetwetn 0,1 - 
0.4 inchisj This action is ntceisary to 
mlnlmii® ovir-idjusting thi Cinterlng 
Migntts to ricintir tht vidt© display. 
(Excissiv® id|ustm®nt of tht Ctn tiring 
Migntu could cius® porriitric distortion.) 


DiPLiCTION 

YOKi 

(PARTIAL VliWI 



F/pirt A PartM ViewGiCM'^mk/mfimtion Y&k§ - 
Cmmrio§ 
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Gtntrii 


ED-ag OF CRT 
ARIA 


This procedure should be performed while the mon- 
itor is free-standing on a bench, and in the correct se- 
quence (preceding the Raster Geometry Adjustment pro- 
cedure). Do not readjust after the monitor has been in- 
stalled in a cabinet or terminal. 

H 0 . 1 IFof monitor® withoyt yp-centersni 
risistor RSISJ 

Step 1. Turn up. the Remote Brightness control (R213) 
until the four |4) edges of the raster are visible. 

Step 2. (Rfftrenci Figure 8.) Rotate the two (2) 
centering magnets (simultaneously) until the 
raster is centtred (horizontally and vertically) 
within thf «tivi phosphor area of the CRT, 
IRtfertnce Figure 9.) 

Slip 3. Rtidjust the Remote Brightness control (R213) 
for dfsired (overall) brightness level. 


IMIOrCRT 



RAitiR wifMoy? upciwtirw^ Risatow. rs») 

Vi«TI€AL’. A « A- ( W Aft© miim iMlii. 10^188 
r««tK»iTAi: i«i' (ilFT RlWT RMTIR 10^18) 


F 9, Rmt§r Cm tmng Wi thou t Up - Cm tmng 
Rmistor, R325 


ProciAirt (For monitQrs with yp-centermj reils* 

t©r R32S.I 

Step T Turn up the Remote Brigntness control (R213) 
until the four |4) edges of the raster are visible. 

Slip 2. (Rtftrtnce Flgurt 8.) Rotate the two (2) 
centtring magnets (simyltineously) until the 
lift ifid right edps of the raster are centered 
horizon titty, and the top and bottom edges of 
thf video display are centered vertically within 
tht "mIv@"”*piosphor arii of the CRT. (Refer- 
tnct Figufi 10.) 



RASTER CEWTERfNQ M>TH UP-CilMTERff^Ci RfSfSTOR. R3»l 
virucai; a « A' (TOP mo iOTTOW ROVXi) 

HORtZOMTAE; i « i' lEIFT ANO RfQMT RASTER iOOfSI 

Figure fO, Rmter C&itmng With Up^Centerlng 
Resistor, R325 


Step 3. Readjust the Remote Brightness control (R213) 
for desired (overall) bri^tnass level, 


^ CAUTION 

Remember, do not readjust the centiring 
magnets after performing the CRT Ras- 
ter Geometry Adjustment procedure that 
follows, or alter final installation. CRT 
raster geometry will te ifficted. 


RASTER GEOMETRY ADJUSTMENTS 
Gtniril 

This idjustmant is normally riquirtd only if the yoke 
and/or CRT have been replactci. Upon completion of th® 
geometry idjustments, there may not be i yoke magnet 
installed on every yoke mounting pin. Normal installition 
ranges from on® to four yok© magnets per defliction yoke. 
In addition, keep in mind that there will be some interict- 
tion between yoke magnets on the deflection yoke mount- 
(ng pins. Whertby, as the geometry idjuitment proceeds, 
it may be necessiry to remove an earlier positioned magnet 
from one pin when a new magnet is positioned (or added) 
on a different pin. 

There are two (2) different strength yoke magnets available 
for correcting CRT pometry. The soft core (or flexible) 
magnet is the stronger of the two magnets. (Reference 
Figure 11 to identify their north poles.) Pincushion and 
trapezoidal correction generally require high strength mig- 
nets, and barrel correction requires a lower strength magnet 
for correction. 




-- WARNING 

Hjgh voltages are present at the deflection 
yoke and are a potential shock hazard. Exer- 
cise caution when performing the following 
adjustment procedures. 
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ffgur§ f f, Yok§ M&gmt North Poie idmtifmtion 


Pincaiilon/Birril Corrtctlon (lop, bottom ind lidts) 
Pro€®dMrt 

Perform this adfustmint if the raster exhibits the ab» 
normal effects shown in Figure 13. 

Step 1. Push i mifntt on the yoke mounting pin is shown 
in Figure 13. A magntt should be pliCid only on 
ihi pin that corrisponds to the affactid arta. 

Slip 2. Rotili thi magntt to obtiin the desired rasltr, 
libtlid ‘'NORMAL" on Figurt 13. 



Figure f2. Install iog a Second Yoke Magnet 


TrapeMidil Correction (corntrs) Proctdyre 

Perform this adjustment if the raster exhibits the ab- 
normal effects shown in Figure 14. 


Step 1 . Push a magnet onto the yoke mounting pin as 
shown in Figure 14. Magnet should be placed only 
on the pin that corresponds to the iffactid arti. 

Step 2. Rotate the magnet to obtain the desired raittr, 
liteled "NORMAL" in Figure 14. 

Step 3, If the desired raster cannot obtiiniid, add a siC- 
ond magnet to the yoke mounting pin. Both mag- 
nets must bt itignid as shown in Figure 12; then 
rotitad simyllinaously. 


FOCUS ADJUSTMENT 
Procidyr® 


Step 3. If thi dfsirtd rasttr cinnot be obtiinid, add i 
second magntt to Iht yoke mounting pin. Both 
rniintts muit be alicinid as shown in Figure 12; 
thin roliltd simyltantouily. 


Thi optimum focus of the displiy is obtiintd by id- 
justing th© focus control, R429, for Imt focus it a point 
which is ntar the cinter and ipproximittly ont-third 
(1/3) down from tht top of tht display. 
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THEORY OF OPERATION 


POWER SUPPLY IRtftr to Fifor® 151 

Th© power supply is a transformer operated, fuff wave, 
replited series pass circuit that maintains a constant out- 
put voltip with tine input variations of - 12,5%. Depend- 
ing on how connector SI is wired, operation from 120, 220 
or 240 volts, 50/60 Hi is possibi®. Integrated circuit IC101 
is tht rtltrencf annplifiir, transistor Q102 is th® rtgulited 
output driver, and Q101 is the sitfes pass transistor. 

Tht output voltap, +24V, appears at th® collector of Q101. 
This voltap is divided between R106, R107 and R109, 
Risistor RIOS limits the range of R107. The voftige ap- 
piiring on tht arm of potentiometer R107 (24V ADJ. 
controll is tht rtfertnci input to the inverting input (-) of 
rtfertnci impllfitr IC101 . 

A ttmpifituri compensatid lener diode, 'VR101, estab- 
liihts i fixed riftrinci voltagt at the non-irwerting input 
W to IC101. Risiston R110 and Rill and diode D105 
providt bits current for VR101, The junction of R110 and 
BIT I is thi +13V sourci for the horiiontil oicillitor, 
IC402. Riptator VR101 ii also the 5 volt source for th® 
monitor circuitry. Optriting voltap for 1C101 is derived 
from risistor nttwork R101 and R105. 

An inertia in output current will ciust a deertasi in out- 
put voltip dui to intirnal supply impedance, This will 
ciusi tht voltip at thi bii® of Q102 to tecomt mort poii- 
tivi vii thi invtrltng amplifitr IC101. With thi bis® mor® 
positivi, QI02 wilt conduct more, inertasing Its collictor 
currint. This inertists th® btii curriint in Q101. Th® r®- 
suit is inertisid output currint from Q101 , rtiiing thi out» 
put vollip ind milrtiiining thi proptr output voltag® 

tfVil. 


Electrolytic capacitor C101, action filters the bridge 
rectifier ID101-D104) output, while section provides 
additional filtering of the ■f24V regulator output. Capacitor 
Cl 03 filters the +5 volt sourct, R102 is the load resistor 
for Q102. Resistors R103, R104 bias Q102, Capacitor 
C102 increases regulition at hi# frequencies for improved 
transient response, 


VIDEO AWPLIFfiB IRiftr to Figyre 161 

The linear video amplifier conifsts of two stages, Q201 
and Q202, which ar® connicted in a ciicod© configyritiofi, 
This common imittir-common bai® arrinpment grtitly 
reduces the effect of Miller capacity Iwhtn compirid to i 
convintionil singl© trinsistor video implifier/outpyt 
step). 

A TTL compitible non-composit® video lignil, approxi- 
mitfly 4.0 volts P-P, is DC coupled to the bast of Q201 via 
R202, Resistor R201 providts proptr terminition for tht 
high frequency input video signal. R203 and C201 providt 
high friquency compensition to maintiin a flit rtspons® 
whin Q201 ind Q.202 conduct. Contrast control R21i 
(when prasint) is ustd to limit tht input vicJto slinaL 
which indirectly viri®s th® amplitudi of th® video driv® 
to th® CRT cithodi. This action is n®€®ssiry io providt i 
contrast function whin mort than ont l®vtl of vidto is 
ippliid to th® input. Capacitor C208 (whtn prtiintl 
providis high frequency compiniition for tht input vidto 
lignil. 

During i nmsiinil condition, video drlvtr tramistor Q201 is 
off. At thi lami timt, vidto output tranititor Q202 is 



IS 


70V 



biasid at i.OV by R217 and R218. When i vidio signal is 
ippiitd to tbi bis® of 0201, it turns on, illowing Q202 to 
oonduct,. Thi rtsultant oulpui ii diVitoptcJ across collietor 
loid rtiiitor R210 and DCeouplid to th® CRT eithodt via 
ptikini coil L201 ind riiistor R211. Q202 ii proticted 
Iroin CRT trcini by § spark pp built into thi CRT soekcn, 
and R211 further isolatis Q202 from trinsciints. Capacitor 
C2W ihorti vidto frtqytncy signals from thi baii of Q202 
10 ^ frourtcfu Ptakinf coil L201dn€riasis thi high friqutncy 
rispomt of the vtdtO' impfifitr. Cipicitor C20S provici®! 
filttring of iht supply, whilt C20B is a high frtquirv 
cy AC bypiss cipiciior. to grouficl. 

SPOT ^ILL Wiftr t© Flpirt 1i| 

Whtn powtr is rtmowcl from tht monitor, thi horiion^ 
til and vtrticil scans cottipit ind a bright spot Is lift that 
wifi burn a spot in tht ^ioiphor serttn unitss privinlid 
from doln§ so, 

tht monftof is tyrntd off, Iht cltcriiit in th® 24V 
sypply ¥oliip is eoupltd throygh ciptcitor C202 ind rt* 
ilslor R.2^ to pin t of tC20!A. This TTL input ii normally 
h«W In tht hi# siatt by rtsiitor R207, Tht filling 24V 
lupply switehts l€2§1A to tht tow itit® it pin 1, which 
is ift¥«rttd to t h# it pin 2 of IC201 A; thtn invtrttd to i 
Iw ipln by tC201F it pin 12, Tht optn coliictor output 
of now in tht low Hit® Iconductini), pulli R20t 

to ifound to tecomt Ih® tmittir rtsiitor of Q202, With 
m its Q202 sttyritts. The rtsyltini low col- 
tector on Q202 is coupled I© tht CRT calhodt 

cmifinf it to eonAict htwily. Tht larp cithodt currtnt in 
tht CRT di«htfpi tht stcond wodt during ^tn collipst, 
Tht *€#nd inoA' is eonrtpltttly dtichtrpd btfort tht scan 
curftfiti col#« eofnplttily so that a spot cin not form. 


STEPWAfy FUNCTION m®f®r®ii€i Fifyr® 1?| 

Stip&an is usiful when it is disirtd to display mort 
rows of dita charictirs than th® tKiiting ‘'alphinumcric 
vidio'* signal format will pirmlt, A typical display coniiits 
of 240 horiiontil scan lin®s which form chirictir rows of 
data. Bitwwn charictir row is a dtiirtd amount of 
blink spicing that is midi up of horiiontil scin lines 
without vidio Informitiort. By acctliriting thi vtrtical dt- 
fliclion l»twi®n chirictir rows, on® (1) horiiontil scan 
lini could provldt th® spicing bttwitn rows that would 
normally bt ocxupitd by thr®t 13) horiiontil icin lints (lit 
Figur® 17). This would rtcluct tht numbir of blink horiion- 
til scan lints bttwitn chificttr rowi from thrt® {3) down 
to ont ID. Howfvif, Iht physicil ipiclng btlwttn th® 
charictir rows would not chinp. SInct two |2) horliontal 
lints art mmd bttwttn fich row, a 24 row fornitt wit! ic- 
cumulali 48 unustd scan lints. Thts® 48 @Mtri scin linti 
will rtsidt at tht bottom of tht diiplay sinc« tht CRT still 
leans i total of 240 horliontal linti, Thtr®for®, tht 48 add!- 
tionil lints at th® bottom cin ils© bt u^d to display dilt. 
This mtins m additionil six (8) rows of chiricttri can 
displayid. (For tstimplt, 7 lints for diar. hti#it plus 1 
lint for spieing * 8 lints ptr char, block, 48 unyitd lints 
dividtd by 8 char, block tiftis ^ 8 idditionil rowij 

- NOTE ^ 

Stip&io dm% not ictytlty pfody« tht 
SIM (61 idditional rowi; inittid, it simply 
pro¥iAs (ind horiiontil lintsi for 

thtm. Tht ISM (i) i^itionil rows of ¥idto 
myit bt into tht orlgnil vidto 

lipil formit dyrini its 
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Ff^re 1 7. Dispiaying Characters on a Monitor with StepScan 


STEPSCANCIRCUIT (Refer to Fi^re IS) 

The St«:‘^Scan circuit requires an external TTL positive- 
going pulse of approximately 4.0 volts P-P, These pulses are 
applied to pin 5 of IC201C through the protective network 
R501, D501 and D502. These pulses switch the TTL in- 
put of IC201C from the low state, normally maintained by 
resistor R502, to the high state. The open collector output 
of IC201C, pin 6, conducts during these pulses. These cur- 
rent pulses, regulated by control R504, are applied to the 
height ad|. pin (7) of the vertical processor, 1C301. The 
slope of the output sawtooth current is increased during 
these pulses to "step"' the vertical position to the next 
character. 

The rate at which the vertical processor "steps" is determined 
by the repetition rate of the incoming Step&an pulses. The 
slope (charge, rate) of the stepped portion of the sawtooth 
is adjustable with the STEP ADJ. control, R504, which 
varies the spacing between the character rows. With the 
vertical sawtooth thus modified, the yoke vertical deflec- 
tion current will te "stepped" during the line between char- 
acter rows chosen. One additional component associated 


with StepScan operation is capacitor C307. It increases the 
response of tC301 internal amplifier output (pin 4) by 
coupling the leading edge of the StepScan pulses into the 
amplifier input of IC301 (pin 10). 

VERTICAL SCAN (Refer to Figure 1S| 

Input TTL level pulses pass through resistor R301 and 
protective diodes D301 and D302 to IC201B_or IC20IE in- 
puts. The input to IC201B accepts, through jumper JU302, 
negative vertical sync and the input to 10201 E accepts, 
through jumper JU301, positive vertical sync. R303 holds 
the input of IC201B low to prevent its output, an open col- 
lector, from shorting the input to IC201E when negative 
sync is not selected. 

Output pulses from {C201E (pin 10) are differentiated by 
capacitor C30t and resistor R306. Diode D303 couples 
only the negative-going spikes from the differentiator cir- 
cuit to the sync input of IC301 (pin 8). R307 and R308 
provide input current limiting. The sync input (pin 8) per- 
forms several functions. It strips away any random noise 
that may be present on the input line and conditions the 
vertical pulses for processing. It also converts the input 
voltage pulses to current to control the internal oscillator. 
The oscillator generates a non-symmetrical square wave with 
a short duty cycle at the vertical scan frequency (50 to 60 
Hz), Components R310, R311 and C304 determine the fre- 
quency. This square wave signal is applied to a ramp gener- 
ator whose slope and amplitude is determined by R312, 
R313, C305 and C306. The ramp voltage signal is applied 
to a buffer stage which isolates the ramp generator from 
the output stages and reduces any loading effect on the pre- 
vious stages. Components R314, R316 and R31S reshape 
the ramp voltage to make it extremely linear. 



1 ? 


The outpyt signal from pin 4 (IC301) drives vertical de- 
flection coils directly via coupling capacitor C312. Com- 
ponents R321 and C311 provide damping to prevent any 
oscillations in the output circuit. R320, R322, R319, R318, 
R323, C310 and C308 provide AC and DC feedback for 
the output stage to maintain proper gain and linearity. 
When the scan reaches the bottom of the screen a sync 
pulse initiates retrace. To Insure a quick return to the top 
of the screen the voltage across the yoke is doubled during 
rttrace to quickly discharge the yoke inductance. This 
voltap doubling circuit consists of diode D304, capacitor 
C302 and a transistor network in IC301. Capacitor C314 
provides additional (eKterna!) compensation for IC301, 
pin 11. Resistor R325 (when present) is used to up-center 
the raster and video display. 

HORiZOWTAL DRIVE/SYNC DELAY AND 
REGENERATOR (Refer to Rfy re 191 

TTL horizontal rate sync is coupled to the input of 
fC401B through the protective network consisting of 
resistor R401 and diodes D401 and D402. Capacitor C426 
prevents non-horizontal rate transients from false-triggering 
IC401B. Jumpers W1 or W2 and W3 select positive or nega- 
tive sync respectively. IC401B is a monostable multivi- 
brator with its time constant being established by resistor 
R403, HORIZ. DELAY control R402, and capacitor C401 , 
A positive pulse appears at pin 13 of IC4018, the leading 
ed^ coincident with the selected leading edge of horizontal 
sync and the trailing edge determined by the HORIZ. 
DELAY control, R402. 

The falling ed^ of this pulse trig^rs 1C401A, another 
monostable multivibrator, whose time constant (established 
by R4W and C403) regenerate a positive pulse at pin 5 of 
IC401 A. Pulse width at this point is approximately equal to 
the input sync pulse. This pulse is inverted and increased in 
amplitude to 24V P-P by IC201D. 

PHASE DETECTOR (Refer to Figur® 19) 

The phase detector consists of two diodes (D403 and 


D404) in a keyed clamp circuit. Its function is to develop a 
control voltage for synchronizing the hori'^ontal oscillator 
with the incoming sync pulses. Two inputs are required to 
generate the required output; one from the horizontal sync 
regenerator fC401A, and one from the horizontal output 
circuit, Q402. The required output must be of the proper 
polarity and amplitude to correct phase differences be- 
tween the input horizontal sync pulses and the horizontal 
time base. Each pulse from the collector of the horizontal 
output, Q402, is integrated into a sawtooth by R411 and 
C405. Capacitor C406 blocks DC from the collector of 
Q402. The output transistor of IC201D is normally at 
cut-off and its collector voltage rests at approximately 24 
volts. Since C404 is connected to the output of IC201D, it 
will charge up to the collector voltage. When a pulse turns 
on and saturates the output of fC201D, its collector voltage 
drops to near ground potential. C404 will now discharge, 
coupling a negative-going sync pulse to the cathodes of 
D403 and D404, This negative potential is sufficient to 
forward bias both diodes to conduct and discharge any 
positive or negative charge on C405 to ground. In other 
words, it clamps the voltage on capacitor C405 during sync 
pulse time to approximately zero volts. 


Without considering the sync pulses, the sawtooth wave 
would cause current flow into capacitor C405 when it is 
negative, and out of C405 when it is positive. Since the saw- 
tooth is symmetrical about its AC axis, the charge and dis- 
charge currents of C405 are equal. C405 would therefore 
average a zero voltage level. A sync pulse (waveform A, 
Figure 20} clamping the sawtooth as it passes through its 
AG axis (waveform B, Figure 20), will not affect its positive 
and negative symmetry. Therefore, the average voltage on 
C405 would remain zero. However, if the horizontal time 
base begins to lag, the sync pulse will clamp the sawtooth 
to ground at a point below its AC axis, resulting in a non- 
symmetrieal charge on C405, This clamping action will 
cause the sawtooth's AC axis to shift to a point above the 
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Fi^re 20. Phase Synchronization Waveforms 


ground reference (waveform C, Figure 20). Therefore, most 
of the sawtooth's waveform is now above ground which will 
produce a positive voltage on C405. This is the correct 
polarity to cause the horizontal oscillator to speed up to 
correct the phase lag. Likewise, if the horizontal time base 
is leading the sync pulse, the sawtooth will be clamped to 
ground at a- point above its AC axis. This clamping action 
will cause the sawtooth's AC axis to shift to a point below 
the ground reference (waveform D, Figure 20). Now most 
of the sawtooth's waveform Is below ground, which will pro- 
duce a negative voltage on C405. This is the correct polarity 
to cause the horizontal oscillator to slow down. The voltage 
level on C405 is dependent upon which point of the saw- 
tooth is clamped. This also determines how far its AC axis 
will shift above or below ground. 

R412, C407, R413 and C408 comprise the phase detector 
filter. The bandpass of this filter Is designed to provide 
correction of horizontal oscillator phase without ringing 
or hunting. 


HORIZONTAL OSCILLATOR/DRIVER (Rifer to Figyrt 21) 

Integrated circuit timer IC402 operates as an astable 
square wave oscillator. Its free running frequency is deter- 
mintcl by resistors R415, R416, and capacitor C409. The 
phase detector correction voltap Is coupled through resis- 
tor R414 to pins 2 and 8 of tC402 to vary the frequency 
of the oscillator. A second input to IC402, pin 5, allows 
control of the oscillator free-run frequency by means of 
R418, HORIZ. HOLD control. 


reverse base-emitter volta^. Q401 operates as a switch to 
drive the horizontal output transistor Q402 through trans- 
former T401. T401 is a voltage stepdown transformer to 
provide a low impedance drive to Q402. R421 is a cu!^rent 
limiting resistor for Q401 and C414 is an AC bypass capa- 
citor, R420 and C413 damp the transformer to prevent 
ringing when Q401 goes into cutoff. 

HORIZONTAL OUTPUT (Refer to Figure 21) 

The secondary of T401 provides the required low drive 
impedance for Q402. Components R422 and C415 form a 
time constant for fast turn-off of Q402. The horizontal out- 
put transistor, Q402, is simply a switch that is turned on 
and off at the horizontal scan rate by the drive signal ap- 
plied to its base. A sawtooth current through the deflection 
colls is required to sweep the beam linearly across the CRT 
screen. The sweep begins at the center of the CRT and 
sweeps to the right. This happens when Q402 is turned on 
and its collector voltage drops to near zero. G419 begins 
discharging through the deflection coils to deflect the beam 
to the right edge of the CRT. At this time, Q402 cuts off 
and C419 ceases to supply current to the deflection coils. 
However, an Induced voltage appears across the deflection 
coil as the magnetic field collapses, and an oscillation oc* 
curs between the deflection coils and C416, 

During the first half cycle of this oscillation, the Induced 
voltage is felt across the collector of now cut off Q402, 
C416, and the primary of T402, the flyback transformer. 
This voltage is stepped up by T402 and rectified to produce 
the required high voltage that is applied to the 2nd anode 
of the CRT. The electron beam is also deflected to the left 
edge of the CRT at this time because the collapsing magnet- 
ic field of the deflection coils reverses polarity. 

During the second half cycle of the deflection coils/C416 
oscillation, the voltage on the collector of still cut off 0492 
becomes negative. At this time, damper diode D4^ becomes 
forward biased and tegins conduction. The deflection coil 
current gradually decreases to zero during dimper conduc- 
tion allowing the team to sweep linearly to the center of 
the screen. 

The horizontal retrace pulse charges C422 through D407 
to provide operating voltage for G2 of the CRT. Momgft- 
tary transients at the collector of Q402, should they occur, 
are limited to the voltage on C422 since D407 will conduct 
if the collector voltage exceeds this value. Coil L402 is a 
magnetically biased Horiz. Linearity coil that shapes the 
deflection current for optimum trace linearity. Coil L401 
is a series Horiz. Width control. Components R42S and 
C418, R424 and C417 are damping network components 
for the Horizontal Linearity (L402) coil and WIDTH 
(L401) control. 


Tht non-symmetrical output of fC402 (pin 3) is coupled to 
thi horizontal driver transistor, Q401, through C411 and 
corrtnt limiting risistor R419. D405 protects Q401 from 


The 24 volt supply to the horizontal output is coupled 
through diode D409 to pin 3 of the transformer, T402. 
Autoformer action of the transformer boosts the efftc- 
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tive supply volta^ to the transformer to the 70 volts ap- 
pearing on pin 1 of T402. This voltage is filtered by C205 
and provides the 70 volt source for the chassis. A capaci- 
tive divider, C421 and C420, and diode D408 provides a 
■”70 volt supply for the CRT G1 electrode. 

DYNAMIC FOCUS IReftr to Flgyrt 211 

Dut to the ^ometry of a CRT, the electron beam tra- 
vels a greater distance when deflected to a corner as com- 
pared to the distance travtltd at the center of the CRT 
scrttn. As a result of these various distances traveled, opti- 
mym focus can be obtained at only one point For general 
^plications, an actec^itt adjustment can be realized by set- 
tinf the fc«ys while vitwrng some point mid-way between 
the ctnttr of tht CRT scrten and a corner, thus optimizing 
tht ovtrall screen focus. When an application requires a 


tighter specification, one of the simplest methods for im- 
provement is to modulate the focus voltage at a horizontal 
sweep rate. Now optimum focus voltage is made variable 
on the horizontal axis of the CRT, which compensates for 
the beam travel along this axis. The AC component of the 
focus voltage is developed by stepping up the voltage 
across capacitor C419 via transformer T403. The linear 
current ramp in the horizontal yoke winding, LIB, also 
flows through capacitor C^19. The ramp is integrated, the 
result being a parabolic waveform. This parabola is coupled 
through capacitor C424 and resistor R433 to the primary 
of transformer T403. The approximately 250V P-P para- 
bola present at pin 6 of T403 is superimposed on the DC 
volta^ from the FOCUS control, R429, via capacitor 
C423. This mixed AC and DC voltage results in a waveform 
of proper phase and amplitude, which is coupled through 
isolating resistor R431 to the CRT focus anode. 
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